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Abstract of JP2001 270401 

PROBLEM TO BE SOLVED: To suppress an affect of 
radio wave interference noise to a peripheral 
equipment with an inexpensive construction. 
SOLUTION: A switching control signal of a small 
current is supplied to a base of a transistor 17 of a 
switching part 22 by turning on an ignition switch 15, 
and the transistor 17 is turned on. Then, a switching 
means of an APC circuit 10 is turned on, the switching 
part 22 is switched to a closed state, a feed line from a 
battery 7 to a regulator 11 is closed, and power is 
supplied to a control circuit 1 through the regulator 11. 
Thereby, a line from the battery 7 to the ignition switch 
15 is converted to small signals, an effect of power 
supply noise to the control circuit 1 is suppressed, and 
diodes 16, 18 for a small current can be used, resulting 
in reduction of cost. 
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(54) DEVICE FOR CONTROLLING ON-VEH1CLE MOTOR 
(57)Abstract 

PROBLEM TO BE SOLVED: To suppress an affect of radio 
wave interference noise to a peripheral equipment with an 
inexpensive construction. 

SOLUTION: A switching control signal of a small current is 
supplied to a base of a transistor 1 7 of a switching part 22 by 
turning on an ignition switch 15, and the transistor 17 is 
turned on. Then, a switching means of an APC circuit 10 is 
turned on, the switching part 22 is switched to a closed state, 
a feed line from a battery 7 to a regulator 1 1 is closed, and 
power is supplied to a control circuit 1 through the regulator 
1 1 . Thereby, a line from the battery 7 to the ignition switch 
1 5 is converted to small signals, an effect of power supply 
noise to the control circuit 1 is suppressed, and diodes 16, 18 
for a small current can be used, resulting in reduction of cost. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the control unit of the motor for mount which is equipped with the control circuit section 
which controls actuation of the motor for mount which uses a dc-battery as a power source, and changes 
said control circuit section By ON of the ignition switch which has the function which stabilizes the 
output voltage of said dc-battery, was equipped with the closing motion section which opens and closes 
the feed line between said dc-batteries and said control circuit sections, and was connected to said dc- 
battery The control unit of the motor for mount characterized by supplying the change-over control signal 
of a small current in order to switch said closing motion section to a closing condition. 
[Claim 2] It is the control unit of the motor for mount according to claim 1 which said control circuit 
section consists of the control circuit which controls actuation of said motor for mount, and the regulator 
which stabilizes the output voltage of said dc-battery and is supplied to the power supply terminal of said 
control circuit, and is characterized by said closing motion section opening and closing the feed line 
between said dc-batteries and said regulators. 

[Claim 3] The control unit of the motor for mount according to claim 1 or 2 characterized by having the 
switching element to which said closing motion section turns on with said change-over control signal, and 
closes the feed line between said dc-batteries and said regulators. 

[Claim 4] The control unit of the motor for mount according to claim 1 to 3 characterized by said motor 
for mount being that in which consists of the direct-current brushless motor for power steering, and PWM 
control is carried out by said control circuit section. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 
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2. **** shows the word which can not be translated. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the control unit of the motor for mount which is equipped 
with the control circuit which controls actuation of the motor for mount which uses a dc-battery as a 
power source, and changes. 
[0002] 

[Description of the Prior Art] Conventionally, the power steering motor which is a motor for mount is 
controlled by the control unit of a configuration as it consists of a three-phase-circuit direct-current 
brushless motor, for example, is shown in d rawin g 2 . As shown in drawm&2 , with namely, the control 
signal outputted from the control circuit CO which consists of a microcomputer The charge pump CP and 
pre amplifier PA are controlled. With the driving signal from pre amplifier PA The inside of each 
switching element of the amplifier section A which consists of the three-phase-circuit bridge inverter 
constituted by the switching element (for example, FET) of three tops and the three bottoms. The 
switching element of a predetermined combination of a top and the bottom is switched, closing motion 
control of the energization way from the dc-battery E carried in the car body to each coil of the three- 
phase-circuit direct-current brushless motor M is carried out by two or more switching elements, and 
Motor M drives. 

[0003] At this time, the charge pump CP is interlocked with ON of an ignition switch IS, and it operates, 
and in case the switching element of three tops turns on with this charge pump CP, piling of that driver 
voltage is carried out by predetermined. 

[0004] Furthermore, as shown in drawing 2 , the input terminal of Regulator RG is connected to Dc- 
battery E through an ignition switch IS, and the output terminal of this regulator RG is connected to the 
power supply terminal of a control circuit CO. And the terminal voltage (for example, +12V) of Dc- 
battery E is supplied to Regulator RG by ON of an ignition switch IS, the pressure is lowered by 
Regulator RG and the control voltage lowered [ the pressure of] and stabilized by the power supply 
terminal of a control circuit CO with Regulator RG is supplied. 

[0005] In addition, in draw ing 2 , the zener diode for overvoltage prevention and reverse voltage 
protections with which Dl and D2 were prepared between the input terminal of the amplifier section A 
and touch-down at the serial and diode, the diode for reverse voltage protections with which D3 was 
prepared between the ignition switch IS and the input terminal of Regulator RG, and D4 are the zener 
diodes for overvoltage prevention formed between the input terminal of Regulator RG, and touch-down. 
[0006] 

[Problem(s) to be Solved by the Invention] However, in the above-mentioned conventional control 
device, since current supply is carried out to the control circuit CO from the dc-battery through the supply 
way which goes via the high ignition switch IS and Regulator RG of frequency of rotation actuation, the 
current value in this supply way is large, therefore the noise emitted from a supply way is large, and there 
is a possibility of causing an electromagnetic interference to a peripheral device. 

[0007] Moreover, since the current value of the above-mentioned supply way was large, the thing for high 
currents had to be used as diodes D3 and D4 used on this supply way, and there was also a problem of 
becoming the cause of a cost rise. 

[0008] Then, this invention aims at enabling it to control the effect of the electromagnetic-interference 

noise to a peripheral device by the cheap configuration. 

[0009] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, said control circuit 
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section has the function which stabilizes the output voltage of said dc-battery, and this invention is 
equipped with the closing motion section which opens and closes the feed line between said dc-battenes 
and said control circuit sections, and it is characterized by supplying the change-over control signal of a 
small current by ON of the ignition switch connected to said dc-battery in order to switch said closing 
motion section to a closing condition. . 
rOOlOl At this time, said control circuit section consists of the control circuit which controls actuation ot 
said motor for mount, and the regulator which stabilizes the output voltage of said dc-battery and is 
supplied to the power supply terminal of said control circuit, and, as for said closing motion section, it is 
desirable to constitute so that the feed line between said dc-batteries and said regulators may be opened 

and closed. , , , 

[00111 According to such a configuration, if an ignition switch is turned on, the change-over control 
signal of a small current is supplied to the closing motion section, the closing motion section is switched 
to a closing condition, the feed line between a dc-battery and a regulator will be closed by closing ot the 
closing motion section, and current supply will be carried out to a control circuit through a regulator. 
r00121 Thus a small current flows from a dc-battery through the ignition switch of an ON state, and since 
Rhine through an ignition switch can be small-signal-ized, compared with the case where current supply 
is carried out to a control circuit from a dc-battery through the supply way which goes via an ignition 
switch and a regulator like before, the effect of the electromagnetic-interference noise to a peripheral 
device can be controlled. 

[0013] And by small signal-ization of Rhine through an ignition switch, the electronic parts tor small 

currents can be used for this Rhine, and the cost of these electronic parts can be reduced. 

[0014] It may be possible to apply this invention to motors for mount, such as a motor for door mirrors at 

this time, for example, the motor for power windows, and a power steering motor, and as long as current 

supply of the control circuit which controls that actuation by closing of the closing motion section 

interlocked with ON of an ignition switch at least is carried out, you may be what kind of motor for 

mount. 

[0015] Moreover, it is characterized by having the switching element to which said closmg motion section 
turns on this invention with said change-over control signal, and it closes the feed line between said dc- 
batteries and said regulators. 

[0016] According to such a configuration, with the change-over control signal of the small current 
through the ignition switch of an ON state, the closing motion section can be switched to a closing 
condition, and the feed line between a dc-battery and a regulator can be closed. 

[0017] Moreover, it is characterized by being that by which said motor for mount consists of the direct- 
current brushless motor for power steering, and PWM control of this invention is carried out by said 
control circuit. The direct-current brushless motor for power steering is controlled by PWM control of a 
control circuit, it is stabilized and according to such a configuration, generating the assistant torque in 
power steering can be continued. 
[0018] 

[Embodiment of the Invention] This invention is explained with reference to drawing.! about 1 operation 
gestalt at the time of applying to a power steering motor. 

[0019] The control unit of the power steering motor which is a motor carried in cars, such as an 
automobile, is constituted as shown in d rawin g 1 . It is prepared in the steering which the detector (not 
shown) which consists of a rotary encoder etc. does not illustrate, and according to actuation of this 
steering, from a detector, 2 phase pulse signal from which about 90 degrees of phases shifted, for example 
is outputted to the latter signal transformation section (not shown) as a detecting signal, and a detecting 
signal is shaped in waveform by this signal transformation section. 

[0020] And if the detecting signal shaped in waveform is inputted into the control circuit 1 which consists 
of a microcomputer, the rudder angle rate which operates a steering based on a detecting signal by the 
control circuit 1 will be detected, and the direct-current brushless motor 2 of a three phase circuit will 
drive that the amount of assistance of the actuation torque of a steering is determined by the control circuit 
1 according to the quantity of the rudder angle rate, and low, and the determined assistant torque should 
be generated. 

[0021] This three-phase-circuit direct-current brushless motor 2 is driven by the amplifier section 3 which 
consists of a three-phase-circuit bridge inverter. The amplifier section 3 With the driving signal which is 
outputted from pre amplifier 4 based on the control signal from a control circuit 1 and with which every 
120 degrees of phases shifted With the driving signal which 120 degrees (for example, FET) of three 
upper switching elements shift at a time, they turn on, and is outputted from pre amplifier 4 based on the 
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control signal from a control circuit 1 like this and with which every 120 degrees of phases shifted 120 

degrees (FET) of three lower switching elements shift at a time, and they turn on. 

[0022] Here, a control circuit 1 switches the combination of the upper switching element and the lower 

switching element which should output and turn on a control signal so that the switching element of the 

different arm bottom from the switching element turned on among each upper switching element may turn 

on in relation to the location of the rotator of the motor 2 detected by the rotation detector (not shown) 

which consists of a hall device. . 

[00231 In addition, an PWM control signal is outputted to each switching element of the inverter 3 bottom 

from a control circuit 1, the duty cycle in this PWM is controlled, and current control of a motor 2 is 

fo024TMoreover, in case the charge and discharge of the charge pump 5 which consists of a capacitor etc. 
by the control circuit 1 are controlled and the switching element of three amplifier section 3 tops is turned 
on with the discharge output of this charge pump 5, piling of that driver voltage (gate voltage of FET) is 
carried out by predetermined. . 
[0025] In this way, closing motion control of the energization way from the dc-battery 7 carried m the car 
body to each coil of the three-phase-circuit direct-current brushless motor 2 is carried out through each 
switching element of the amplifier section 3, a motor 2 drives, and assistant torque is generated. In 
addition, 12 and 13 are the zener diodes and diodes for overvoltage prevention and reverse voltage 
protections which were formed in the serial between the input terminal of the amplifier section 3, and 
touch-down among drawing 1 . 

[0026] By the way, the control voltage which minded the APC circuit 10 and the regulator 1 1 , and 
lowered the pressure of and stabilized the terminal voltage of a dc-battery 7 is supplied to power supply 
terminal la of a control circuit 1. 

[0027] It has switching means, such as a switching element which will be in a closing condition by ON of 
NPN transistor 17, and the change-over control signal of a small current is inputted into the base of the 
transistor 17 which is a switching element by ON of an ignition switch 15 through the diode 16 for 
reverse voltage protections, a transistor 17 turns on this APC circuit 10, the switching means of the APC 
circuit 10 turns it on, the feed line from a dc-battery 7 to a regulator 1 1 closes it, and current supply is 
carried out to a control circuit 1. In addition, 18 is the zener diode for overvoltage prevention formed 
between the base of a transistor 17, and touch-down. 

[0028] Furthermore, if current supply is carried out to a control circuit 1 in this way, it will start, a 
maintenance signal will be outputted from maintenance signal output terminal lb, NPN transistor 20 will 
turn on a control circuit 1, the switching means of an APC circuit will be held by ON of this transistor 20 
regardless of ON of a transistor 17, and OFF at an ON state, and self-hold of the current supply to power 
supply terminal la of a control circuit 1 will be carried out by the control circuit 1. Therefore, even if a 
poor contact arises in an ignition switch 15 and a transistor 17 turns off, as described above, the supply 
condition of the control voltage to a control circuit 1 is maintained by the self-hold of a control circuit 1 . 
[0029] Here, the closing motion section 22 which opens and closes the feed line between a dc-battery 7 
and a regulator 1 1 is constituted by the APC circuit 10, diodes 16 and 18, and transistors 17 and 20. This 
closing motion section 22 constitutes the control circuit section with a control circuit 1 and a regulator 1 1 . 

[0030] Moreover, the switching means 24 turned on by ON of transistors 17 or 20 is established, to the 
input side of the charge pump 5, the charge pump 5 operates by ON of this switching means 24, and at the 
time of OFF of a switching means 24, to it, it is intercepting so that actuation of the charge pump 5 may 
be stopped and the unnecessary leakage current (dark current) may not flow. 

[0031] In addition, although actuation of a control circuit 1 is maintained by the self-hold function by the 
maintenance signal from a control circuit 1 as described above when an ignition switch 15 is turned off In 
this case, when it is judged by the control circuit 1 that the condition precedent which rotation of an 
engine and a halt of a car were detected by the sensor which detects rotation of the engine of a car, and the 
sensor which detects the vehicle speed, and was defined beforehand was satisfied If it is made to suspend 
the output of the maintenance signal from maintenance signal output terminal lb of a control circuit 1, 
Kaisei of the feed line from a dc-battery 7 to a regulator 1 1 is certainly carried out during a halt of a car, 
and unnecessary consumption of a dc-battery 7 can be prevented beforehand. 

[0032] Thus, if an ignition switch 15 is turned on, the change-over control signal of a small current is 
supplied to the base of the transistor 17 of the closing motion section 22, a transistor 17 turns on, the 
switching means of the APC circuit 10 turns on by ON of this transistor 17, the closing motion section 22 
will be switched to a closing condition, the feed line from a dc-battery 7 to a regulator 1 1 will close, and 
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current supply will be carried out to a control circuit 1 through a regulator 11. 
r00331 Therefore, according to the above-mentioned operation gestalt, since he is trying for a small 
current to flow at the base of a transistor 17 from a dc-battery 7 through the ignition switch 15 of an ON 
state, Rhine which minded the ignition switch 15 from the dc-battery 7 can be small-sign aUze* and the 
effect of the electromagnetic-interference noise to a peripheral device can be controlled compared with 

m0341Furthermore, by small signal-ization of Rhine through an ignition switch 15, the thing for small 
currents can be used for the diodes 16 and 18 used for this Rhine, and the cost of 1 these electronic ; parts can 
be sharply reduced compared with the thing for the conventional high currents (the diode D3 in drawing 

fobSTwditSJalthough the APC circuit 10, diodes 16 and 18, and transistors 17 and 20 constitute the 
closing motion section 22 from the above-mentioned operation gestalt, the closing motion section 22 may 
be natural, and as long as it can, in short, close the feed line between a dc-battery 7 and a regulator 11 
with the change-over control signal of the small current by ON of an ignition switch 15, it may be what 
kind of configuration. [ of it not being what is limited to such a configuration ] 

[0036] Moreover, although the above-mentioned operation gestalt explains the case where the switching 
means 24 which turns on by ON of transistors 17 and 20 and controls the dark current of the charge pump 
5 is established, it is not necessary to necessarily establish this switching means 24. 
[0037] Furthermore, although the above-mentioned operation gestalt explained the example at the time ot 
using the motor for mount as a power steering motor It is not what is limited to a power steering motor 
that this invention is especially applied. The closing motion section which is possible for applying this 
invention also to other motors for mount, such as a motor for door mirrors and a motor for power 
windows, is, in short, interlocked with ON of an ignition switch 15 at least, and will be in a closing 
condition is minded. The control circuit which controls the actuation should just be the motor for mount 
by which current supply is carried out. 

[0038] Moreover, this invention can make various change in addition to what was mentioned above unless 
it is not limited to the above-mentioned operation gestalt and deviated from the meaning. 

[0039] ^ 
[Effect of the Invention] As mentioned above, according to invention given in claims 1 and 2, a small 
current flows from a dc-battery through the ignition switch of an ON state, it becomes possible to control 
the effect of the electromagnetic-interference noise to a peripheral device compared with the case where 
current supply is carried out to a control circuit from a dc-battery through the supply way which goes via 
an ignition switch and a regulator like before since Rhine through an ignition switch can be small-signal- 
ized, and EMC specification as a motor for mount can be fulfilled. 

[0040] Furthermore, since Rhine through an ignition switch can carry out [ small signal ]-izing, the 
electronic parts for small currents can be used for this Rhine, and it becomes possible to reduce cost 
sharply compared with the case where the thing for high currents is used for these electronic parts. 
[0041] Moreover, according to invention according to claim 3, it becomes possible to switch the closing 
motion section to a closing condition, and to close the feed line between a dc-battery and a regulator with 
the change-over control signal of the small current through the ignition switch of an ON state. 
[0042] Moreover, according to invention according to claim 4, it becomes possible to control the direct- 
current brushless motor for power steering by PWM control of a control circuit, to stabilize the assistant 
torque in power steering, and to continue generating. 
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* NOTICES * 

JPO and NCXPI are not responsible for any 
damages caused by the use of this translation. 



1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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